In the evidential reasoning of human beings, stories play a role in providing an analytic account of the facts. In a legal aspect, the approach of legal reasoning, based on the notion of narratives with evidence, needs to be investigated and supported. The study aims to understand how lawyers cognitively process e-discovery cases, in order to find out the use of narrative in the e-discovery of legal reviews and the analysis process, to build a software tool to assist them.
CONTEXT AND BACKGROUND
The field of e-discovery began with the introduction of electronically-stored information into the scope of civil discovery, in the context of regulatory investigation as well as litigation (Oard and Webber, 2013) . E-discovery is a process where one party requests the discovery of evidence that another party holds in the form of "electronicallystored information" which can have relevance to a legal investigation. Recently, predictive coding which is also known as "Technology-Assisted Review", has become a state of the art aspect of Ediscovery, used in the search and review of relevant documents. This approach applies machine-learning technology, whereby an amount of input data (seed set ) is used to predict the classification of a collection of documents (Yablon and Landsman-Roos,2012) .
The improvements in the machine learning part of predictive coding (applying Continuous Active Learning protocols) have been made by combining the training and review into one stage, allowing the software algorithm to improve as long as the review process is ongoing (Tredennick et al., 2015; Losey,2015) . Therefore it contributes significantly to cutting costs and minimising the time-consuming aspects of the review and analysis process (Murphy, 2013) However, the power of such underlying supervised learning algorithms in ranking documents is limited by the reviewer's knowledge of the case. Any developments in the reviewer's understanding of the documents relevant to the case are reflected back to the machine algorithm (Tredennick et al., 2015) , affecting the machine model's decisions in classifying documents. Therefore, in such human-in -the loop tasks, an understanding of human performance is necessary in modeling.
While the machine's reasoning sees items of evidence as textual elements, human reasoning is a sense-making process conducted through detailing of a frame, (Attfield et al. , 2012) . The frame as presented in the Data/frame model of sensemaking by Klein et al. , 2006 ,/// is a representation that contains data and the way it is organised for mental action. The frame is shaped in different schemes such as maps and stories. On the human side of the problem, there can be the leveraging of anthropological insights into human motivation, reactions, practices and tendencies through the use of narratives as a means of extraction and representation of evidence. It is frequently stated that the narrative's role will always be vital in e-discovery tasks (Chapin, Attfield & Okoro, 2013) . In legal investigation as e-discovery, stories are centric : lawyers are reasoning and making sense of narratives that are embedded within huge volume of electronic evidence. This thesis argues that an understanding of storytelling might help in designing better e-discovery tools. Therefore, an investigation into the use of storytelling (narratives) in a legal review is needed, in order to help in designing a tool that enhances the use of the narrative in e-discovery. Furthermore, this thesis argues that the use of narrative can be supported through leveraging interactive information visualisation. Information visualisation is another new approach that has been adopted to assist analysts in cognitive activities, such as foraging and sense-making of textual contents.
RESEARCH OBJECTIVES AND QUESTIONS
The major objectives of the study are:
To understand how the use of predictive coding changes the process of the ediscovery.
(a) What different stages do document review and analysis go through?
(ii) How does narrative feature in e-discovery.
(b) To identify how mental models and external representations to construct stories lawyers embedded in electronic evidence.
(iii)
To use the knowledge gathered from the first objective to develop interactive visualisation interface prototypes that enable storytelling and can enhance ediscovery. (iv)
To understand how to integrate human interaction with machine analytics in such a way as to improve the efficiency of the ediscovery process.
KEY POINTS OF THE LITERATURE REVIEW

Why narrative?
In the evidential reasoning of human beings, stories play a role in providing an analytic account of the facts: "We make sense of our lives only through the stories of which we find ourselves a part" (MacIntyre,1981) . In complex sense-making tasks such as analysis, users have a tendency to communicate facts and events by marshalling them into a scheme, such as a narrative, as in the schema step in the notional model of sense-making (Pirolli and Card, 2005) . Previous research has demonstrated the vital role of narratives in the process of legal reasoning with evidence (Pennington & Hastie ,1991; Wagenaar et al. ,1993; Bex et al.,2010 ) . The Story Model that comes as a result of several studies conducted by Pennington & Hastie (1991) to understand the mental model of a juror when making a decision on a trial from a psychological perspective, claims that the juror mentally processes their decision through the construction of a story; stories make the process of making sense of events easier.
The Anchored Narrative Theory supports this finding and considers narrative as the only basis on which Judge decisions are made (Wagenaar et al. 1993) . Technological advances will never change the fact that narrative plays a central role in best litigation practice (Hamilton & Chapin 2012) . However, it is critical to consider that narrative approach in reasoning with evidence is not purely casual reasoning , it might involve other types of reasoning such as argumentation. Both the Anchored Narrative Theory (Wagenaar et al. 1993 )and the Hyper Theory of reasoning with evidence Bex et al.( 2010) , for instance combines the two approaches of reasoning evidence , narrative and argumentative, that arguments are the way to grounded narratives in evidence. Therefore, an investigation into the actual use of storytelling (narratives) in a legal review is needed. In order to help in designing a tool that enhances the use of the narrative in e-discovery, an investigation into the use of the storytelling (narratives) in a legal review is needed.
Narrative-based visualisation
Chronological order of events is a key element in telling and constructing stories, thus, time-based visualisation has been adopted as one of the ways storytelling can be visualised. The way time-based visualisations have been applied in previous research has varied to serve different aims and contexts. Typical examples of systems that integrate time-based visualisation are Jigsaw and ThemeRiver. Among the multiple views that Jigsaw provides to the user, the system offers a timebased view, where small towers that represent documents in the dataset are placed on a horizontal timeline. The position of each tower on the timeline reflects the time the document was created (Stasko, Görg, & Liu, 2008; Carmelita Gorg et al., 2013; Carsten Gorg et al., 2007) . In ThemeRiver, a visual analytics system, the changes in the thematic of a large collection of documents are visualised as a river that flows left to right, reflecting temporal progress. The narrowing and widening of the river display is used to indicate changes in the strength of each individual theme over (Havre et al., 2000) .
Though the implementation of narrative-based visualization has most frequently been conceived as time-based visualisation, however there are other paradigms for narrative-based visualization. Haggerty et al (2014) present a new approach to narrative visualisations with TagSNet, that incorporates both Tag Cloud to show the emails' content and Social Networks to show the relationship between actors. The approach aims at visualising a large set of emails. The narrative view in TagSNet is accomplished through textual analysis of the emails content, which is then visualised as a cloud of words that vary in size, where the size of words represents its occurrence within emails between actors. The results of a case study they conducted showed that such visualisation helps the analysts to understand more about their investigation and search for the most relevant emails. AVERs is another example of software tools that adopt different approach when integrating narrative visualisation. The software aims to support sensemaking in criminal investigation (Bex et al., 2007) . It was built based on the hybrid theory of reasoning with evidence that combines both argumentation and narrative structure (Bex et al., 2010) . One of the views that the user can choose to represent the case in order to test or build a scenario of what happened, is the story-view, where the user can utilise square-boxed visual diagrams to represent each individual event, in order to build a causal network which allows them to detect the causal relationship between events. The story-view helps the user to accept or dismiss evidence, supporting abductive reasoning, i.e. "inference to the best explanation" (Bex et al., 2007) .
The integration of narrative visualisation into information visualisation systems has been demonstrated to have significant benefits. It has been shown to support sensemaking activities and reduce the cognitive load of the user .Building the optimal narrative visualisation component for an ediscovery tool requires a further understanding of the e-discovery process as a whole, and the role of narrative structure in constructing cases.
PROBLEM STATEMENT
To explore the use of narrative (narrative of the case) in the e-discovery process, in particular for legal review and analysis using predictive coding, to help develop tools that better support narrative usage, in order to improve the socio-technical system in e-discovery.
RESEARCH APPROACH AND METHODOLOGY
Exploratory research techniques will be used to provide answers to the research questions by conducting an investigation into the cognitive narrative representation of human life (storytelling) in legal review and analysis. A cognitive task analysis (CTA) will be applied to obtain useful information about the respondents. The context of the study requires carrying out enquiries from the experts in a qualitative way; consequently, CTA as a form of qualitative research proves useful in the analysis and representation of the expected information from the respondents (Crandall et al., 2006) . In this case, the study objectives call for an investigation into the cognitive narrative representation. This can only be achieved by carrying out a CTA, which will help in yielding information about the knowledge, thought processes and the goal structures of the observable task performance of an expert.
Mainly, cognitive task analysis makes use of indepth interviews with the experts, and observing the behaviours and the thinking process of those experts. Since a CTA approach is preferred for the study, interviewing will be the major data collection method. Interviews are preferable for this case since they will give ample time to investigating the information provided by the lawyers in an in-depth way. 14 research interviews will be conducted, with the interviewees being expert lawyers. The research will apply the snowball sampling technique to ensure that a large number of experts are interviewed (Rubin & Babbie, 2010) . The research will be conducted either face to face or via Skype for distant interviewees, and each interview will last for around one hour. To ensure that the information collected from the interviewees is correctly recorded, the researcher will use recording devices to record the conversations with the researcher (Willig, 2013) .
After obtaining the data, an iteration emergent themes approach will be used for further analysis. This approach involves noting emerging themes in the data items, from the interview transcripts, to help in deriving recurring patterns across the dataset. From these recurring patterns, conclusions will be reached on the common cognitive process of the lawyers that allows them to model a case. The emergent themes approach is most preferred for exploratory research because it is best suited for studying the experiences and perspectives held by a given group of people in society. This approach is appropriate since it offers an easier analysis of large sets of data, offering the interpretation of themes supported by that data. Based on the information gathered during the interview stage, a prototype storytelling software tool will be developed to test the data.
MAIN CONTRIBUTIONS
The contributions will be (i)
An understanding of how lawyers cognitively structure information.
(ii) An understanding of how lawyers use predictive coding in practice.
(iii) A validated approach to visualisation in the context of e-discovery using predictive coding a set of guidelines for designing interfaces that support reasoning with embedded stories in evidence.
The development of an e-discovery tool will serve as a model for how narrative can be used to enhance such tools in general. The study of the Story used in relation to e-discovery will also be a contribution to the field.
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